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(54) Method and system for limiting data packet transmission within a digital mobile telephone 
communication network 

(57) An improved method and system for limiting 
data packet transmission within a digital mobile tele- 
phone communication network, such as a code division 
multiple access (CDMA) mobile telephone communica- 
tion network, by discarding unsuccessfully transmitted 
radio link protocol frames is disclosed. A code division 
multiple access (CDMA) mobile telephone communica- 
tion network includes a mobile telephone, a base sta- 
tion, a mobile switching center, and a network 
Interworking Function. Within the CDMA mobile tele- 
phone communication network, each point-to-poirit pro- 
tocol data packet is typically divided into multiple radio 
link protocol frames before their transmissions over an 
air link. In accordance with a method and system of the 
present invention, a marker bit is provided for each of 
the radio link protocol frames. The marker bit can be 
part of the frame header and will be removed before air 
link transmission. The marker bit of a first one of the 
radio link protocol frames is set to a first logical state 
(such as a logical "1") and the rest of the radio link pro- 
tocol frames are set to a second logical state (such as a 
logical "0"). In response to an unsuccessful transmis- 
sion of one of the radio link protocol frames, all of the 
radio link protocol frames within the same point-to-point 
protocol data packet having the marker bit set to the 
second logical state are discarded, after a predeter- 
mined number of unsuccessful re-transmission 
attempts. 
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BACKGROUND OF THE INVENTION 

1. Technical Held 

[0001 J The present invention relates to a method 
and system tor servicing a wireless communication net- 
work in general, and in particular to a method and sys- 
tem for limiting data packet transmission within a mobile 
telephone communication network. The present inven- 
tion also relates to a method and system for discarding 
radio link protocol frames within a mobile telephone 
communication network. 

2. Description of the Prior Art 

[0002] A CDMA mobile telephone communication 
network is an integrated network comprising a land- 
based wireline telephone network and a composite 
wired-wireless network. The land-based wireline net- 
work is the traditional telephone system in which each 
telephone subscriber is connected to a central switching 
network commonly known as the public switched tele- 
phone network (PSTN). The composite wire-wireless 
network is the basis of today's mobile telephone com- 
munication network. 

[0003] Within a CDMA mobile telephone communi- 
cation network, data transmission between a mobile 
station and a base station controller is accomplished via 
an air link (or a radio link). Before data transmission, 
each data packet from an application is typically divided 
into multiple smaller frames. If a frame happens to be 
lost during the transmission, an Automatic Repeat 
Request (ARQ) service is commonly available for recov- 
ering the lost frame from the air link. An example of such 
ARQ service is the radio link protocol (RLP) as detailed 
in IS-99. The ARQ service generally performs a limited 
number of re-transmissions to attempt to send the lost 
frame to its destination. If the lost frame cannot be 
transmitted after the completion of a limited number of 
re-transmission trials, the data packet (to which the lost 
frame belongs) becomes corrupted, and the entire data 
packet will have to be re-transmitted. The present inven- 
tion provides an improved method and system for han- 
dling lost frames during an unsuccessful data 
transmission within a CDMA mobile telephone commu- 
nication network. 

SUMMARY OF THE INVENTION < 



[0004] A code division multiple access (CDMA) 
mobile telephone communication network includes a 
mobile telephone, a base station, a mobile switching 
center, and a network Interworking Function. Within the 55 
CDMA mobile telephone communication network, each 
point-to-point protocol data packet is typically divided 
into multiple radio link protocol frames before their 



transmissions over an air link. In accordance with a 
method and system of the present invention, a marker 
bit is provided for each of the radio link protocol frames. 
The marker bit can be part of the frame header and will 
5 be removed before air link transmission. The marker bit 
of a first one of the radio link protocol frames is set to a 
first logical state (such as a logical "1") and the rest of 
the radio link protocol frames are set to a second logical 
state (such as a logical "0"). In response to an unsuc- 
w cessful transmission of one of the radio link protocol 
frames, all of the radio link protocol frames within the 
same point-to-point protocol data packet having the 
marker bit set to the second logical state are discarded, 
after a predetermined number of unsuccessful re-trans- 
is mission attempts. 

[0005] According to a first aspect of the present 
invention there is provided a method for limiting data 
packet transmission within a mobile telephone commu- 
nication network as claimed in claim 1 . 
20 [0006] According to another aspect of the present 
invention there is provided a mobile telephone commu- 
nication system capable of discarding frames for radio 
link layer, as claimed in claim 6. 
[0007] According to another aspect of the present 
2s invention there is provided a mobile telephone capable 
of limiting data packet transmission with a mobile tele- 
phone communications network as claimed in claim 11. 
[0008] According to another aspect of the present 
invention there is provided a computer program as 
30 claimed in claim 15, 

[0009] All objects, features, and advantages of the 
present invention will become apparent in the following 
detailed written description. 

as BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The invention itself, as well as a preferred 
mode of use, further objects, and advantages thereof, 
will best be understood by reference to the following 
40 detailed description of an illustrative embodiment when 
read in conjunction with the accompanying drawing, 
wherein: 

Figure 1 is a pictorial diagram of a mobile telephone 
« communication network in which a preferred 
embodiment of the present invention may be imple- 
mented; 

Figure 2 is a block diagram of the pertinent compo- 
~>o nents from Figure 1 for handling the exchange of 
data packets between a mobile telephone and a 
base station, in accordance with a preferred 
embodiment of the present invention; 



Figure 3 is a pictorial illustration of the format of a 
data packet at each protocol level, in according to a 
preferred embodiment of the present invention; and 
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Figure 4 is a high-level flow diagram of a method for 
discarding radio link protocol frames within a CDMA 
mobile telephone communication network, in 
accordance with a preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[001 1 ] The present invention is applicable in all dig- 
ital protocol-based mobile telephone communications 
systems having a non-transparent data link. Referring 
now to the drawings and in particular to Figure 1 , there 
is depicted a pictorial diagram of a mobile telephone 
communication network 10 in which a preferred embod- 
iment of the present invention may be implemented. 
Communication network 10 utilizes a digital protocol 
such as code division multiple access (CDMA). As 
shown, communication network 10 includes several 
base stations 12a-12n located at various locations 
within communication network 10. Each of base sta- 
tions 12a-12n is controlled by a base station controller 
(BSC) 13. 

[0012] Coupled to BSC 13 is a mobile switching 
center (MSC) 14 for supporting CDMA and connectivity 
to a public switched telephone network (PSTN) 18. In 
addition, MSC 14 also supports various call processing 
functions. MSC 14 is coupled to a network Interworking 
Function (IWF) 15 via an L-lnterface. IWF 15 is coupled 
to a host computer system 1 7 via a public packet data 
network (PPDN) 16. Host computer system 17 may be, 
for example, a midrange computer having a processor 
(not shown), a main memory (not shown), and a storage 
device (not shown) as is well-known to those skilled in 
the art. Host computer system 17 communicates with 
PPDN 16 utilizing a standard procedure that is also 
well-known to those skilled in the art. 
[0013] Within the service area of communication 
network 10, there are several mobile telephones, such 
as mobiles 11a, 11b, and 11c. The software for han- 
dling the exchange of data packets between one of 
mobiles 11a-11c and one of base stations 12a-12n 
within communication network 10 commonly resides 
within mobiles 11a-11c and BSC 13. 
[0014] With reference now to Figure 2, there is 
depicted a block diagram of the protocol stacks of the 
pertinent components from Figure 1 that handle the 
exchange of data packets, in accordance with a pre- 
ferred embodiment of the present invention. As shown, 
the pertinent components include mobile 11a, a 
BS/BSC/MSC 30 (which is base station 12a, BSC 13, 
and MSC 14 from Figure 1 combined into a single entity 
for ease of illustration), and IWF 15. The software con- 
figuration of mobile 11a comprises several layers, 
including an Transmission Control Protocol (TCP) layer 
20, Internet Protocol (IP) layer 21, a Point-to- Point Pro- 
tocol (PPP) layer 22, a Radio Link Protocol (RLP) layer 
24, a Radio Burst Protocol (RBP) layer 25, a RLP-RBP 



controller (RRC) layer 23, a group of traffic channels 26, 
and a group of shared channels 27. Details regarding 
TCP layer 20, IP layer 21, PPP layer 22, and RLP layer 
24 can be found in IS- 707, which is incorporated herein 

5 by reference. The software configuration of 
BS/BSC/MSC 30 comprises a RRC layer 38, a RBP 
layer 31 , a RLP layer 32, a group of shared channels 33, 
a group of traffic channels 34, a Switched Virtual Con- 
nection (SVC) 35, and a DSl/Ethernet layer 37. The 

jo software configuration of IWF 15 comprises an TCP 
layer 40, IP layer 41 . a PPP layer 42, a SVC layer 44, an 
L2 layer 46, an L1 layer 47, and a DS1/Ethernet layer 
48. The dashed line in Figure 2 indicates the data path 
for data packet transmissions. 

is [0015] An application sends data packets to and 
receives data packets from mobile 11a. After receiving a 
data packet from an application, TCP layer 20 and IP 
layer 21 within mobile 11a then send the data packet 
down to RRC layer 23 through PPP layer 22. The main 

20 function of R RC layer 23 is to act as a layer for multiplex- 
ing/demultiplexing data packet traffic between the upper 
layers (i.e., PPP layer 22 and above) and the resources 
of RLP 24 and RBP 25. Traffic channels 26 (such as IS- 
95 traffic channels and common traffic channels) are 

25 dedicated to one mobile station while shared channels 
27 (such as IS-95 Access/Paging channels) are utilized 
by more than one mobile station. When traffic channels 
26 are selected, RLP layer 24 is utilized as the Auto- 
matic Repeat Request (ARQ) protocol over the air as 

30 described in IS-707. When shared channels 27 are 
selected, RBP layer 25 is utilized as the ARO protocol 
over the air. In order to determine over which RF chan- 
nels to direct user data, RRC layer 23 utilizes factors 
such as amount of user data, whether RLP layer 24 is 

35 currently active, readiness of traffic channels 26, and 
attributes of the current data service. Layers above 
RRC layer 23 in mobile 11a {i.e., TCP layer 20, IP layer 
21, and PPP layer 22) are unaware of whether traffic 
channels 26 or shared channels 27 is being utilized. 

io [0016] During a regular packet data session of a 
Packet Data Service, mobile 11a typically exchanges 
data utilizing traffic channels 26, and RRC layer 23 
automatically directs all mobile user data packets to traf- 
fic channels 26. When there are no more data packet to 

45 be exchanged, mobile 11a goes into a dormant mode. 
In the dormant mode, all channels within traffic chan- 
nels 26 and shared channels 27 are released, and there 
is no communication even though the packet data ses- 
sion is still logically connected. At some later time, when 

so a data packet needs to be sent, an application then 
sends the data packet from some upper layer down to 
RRC layer 23 via TCP layer 20, IP layer 21 and PPP 
layer 22. RRC layer 23 then directs the data packet to 
RBP layer 25 (instead of initiating RLP layer 24 and traf- 

55 fic channels 26). The data packet is subsequently trans- 
mitted over one of shared channels 27 utilizing RBP 
layer 25 in accordance with a Radio Burst Protocol via 
an air interface, as part of a packet data session accord- 
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ing to the IS-95 and IS-707 specification, the pertinent 
part of which is incorporated herein by reference. 
[0017] The data packet is received from shared 
channels 33 in BS/BSC/MSC 30 by RBP layer 31. RRC 
layer 38 then directs the user data to SVC. 35 in 5 
BS/BSC/MSC 30. Subsequently, the data packet is 
delivered to IWF 15. The delivery may be performed in 
the same way as it is normally performed in the Packet 
Data Service when traffic channels are utilized. After the 
user data has been delivered across the L-interface to 10 
IWF 15, the data packet is sent to PPP layer 42 via 
DSl/Ethernet 48 and SVC 44. Communication between 
BS/BSC/MSC 30 and IWF 15 is maintained via an L- 
irrterface in accordance with the IS-658 specification, 
the pertinent part of which is incorporated herein by ref- is 
erence. IWF 1 5 communicates with PPDN 18 in a man- 
ner that is well-known in the art. 

[0018] IWF 1 5 maintains a link layer connection for 
each mobile that has the Packet Data Service activated. 
When there is no data to be transmitted, the link layer 20 
connection in IWF 15 is made dormant. Generally 
speaking, whether or not the link layer connection in 
IWF 15 will proceed to an active (or dormant) state 
depends on the creation (or destruction) of a frame 
relay SVC across the Mobile Data Path between ss 
BS/BSC/MSC 20 and IWF 15. During the dormant 
state, no SVC will be maintained. 
[0019] The Radio Burst Protocol is a lightweight 
ARQ protocol that improves reliability of message deliv- 
ery over shared channels 27. Although the Radio Burst 30 
Protocol does not require a lengthy information 
exchange between mobile 11a and BS/BSC/MSC 30 for 
initialization, BS/BSC/MSC 30 is required to return an 
acknowledgment over one of shared channels 27 to 
mobile 1 1 a indicating that the data packet was received as 
properly. For example, the sender transmits a data 
packet over shared channels 27 in its entirety, and the 
receiver sends a positive acknowledgement to the 
sender upon the receipt of the data packet. If no such 
acknowledgement is received, the sender then re-trans- 40 
mits the entire data packet. If no acknowledgement is 
received after re-transmission of the data packet, the re- 
transmission process is performed several more times, 
after which the data packet will be discarded and the 
transmission will be deemed as a failure. Data packets 45 
transmitted in one direction are independent of data 
packets sent in the other direction. As such, there can 
only be one outstanding data packet in one direction at 
any time. BS/BSC/MSC 30 can initiate the packet data 
session in a similar manner as mobile 11a. so 
[0020] Referring now to Figure 3. there is a pictorial 
illustration of the format of a data packet at each proto- 
col level, according to a preferred embodiment of the 
present invention. As shown, at the TCP level, a data 
packet 50, typically 2 Kbytes long, includes a TCP ss 
header 51 and a TCP payload. At the IP level, an IP 
header 53 is added to a TCP header 51 to form an IP 
packet 52. Both TCP header 51 and IP header 53 can 



be compressed to form a compressed TCP/IP header 
54 at a sub-network dependent convengence function 
(SNDCF) layer. H necessary. At the PPP layer, a PPP 
header 56 is added to compressed TCP/IP header 54 to 
form a PPP packet 55. At the RLP layer. PPP packet 55 
is divided into multiple RLP frames 57, each approxi- 
mately 20 bytes long. 

[0021] After PPP packet 55 has been divided into 
multiple RLP frames 57. header bits (such as a 
sequence number of a next frame to be sent, a control 
number, and a frame length) are attached to each RLP 
frame 57. All RLP frames 57 are then sequentially 
loaded into a transmit buffer within the RLP layer. In 
addition, an RLP sender within the RLP layer maintains 
an 8-bit sequence number counter for all the success- 
fully transmitted frames. But whenever a frame is not 
received successfully, the receiver sends a negative 
acknowledge character (NAK) control frame requesting 
the RLP sender for a re-transmission. The RLP sender 
then tries to re-transmit the lost (or corrupted) frame for 
at most six times. Preferably, the RLP sender re-trans- 
mits all unsuccessfully transmitted frames within a PPP 
data packet using a minimum of three and a maximum 
of six re-transmissions for each frame. If the RLP 
sender fails to transmit a frame successfully after six re- 
transmission attempts, under the prior art implementa- 
tion, the RLP sender will continue to transmit all frames 
subsequent to the lost frame because the RLP sender is 
oblivious of the higher level packet structure. However, 
the effort of transmitting any frame subsequent to the 
lost frame is deemed unnecessary because a reliable 
transport protocol will re-transmit the entire data packet 
again. For example, if a PPP data packet contains 

frames 1,2 N in which frame m (where 1 £ m £ N) 

could not be successfully transmitted after a predeter- 
mined number (from three to six) of re-transmission 
attempts at the RLP layer, the frames after m (i.e., m + 

1. "i + 2 N) that are part of the same PPP data 

packet should not be transmitted. This is because trans- 
mission (with possible re-transmission attempts) of 
these RLP frames will be duplicated in the future (when 
TCP re-transmits the data packet) and leads to unnec- 
essary air link interference to other users, which will ulti- 
mately increase buffer requirements and will decrease 
TCP throughput due to longer delay. The present inven- 
tion provides a mechanism to prevent the unnecessary 
data frame transmissions from happening. 
[0022] In accordance with a preferred embodiment 
of the present invention, when a PPP data packet is split 
into several RLP frames, a marker bit is added in the 
header of all the RLP frames. In addition, the marker bit 
of a starting frame is set to "1 " while all the other frames 
subsequent to the starting frame within the same PPP 
data packet are set to "0." This marker bit is used by the 
transmit buffer management algorithm in the RLP layer 
to identify those RLP frames that can be discarded from 
the transmit butter. Thus, during the division of PPP 
data packets into various RLP frames, the RLP sender 
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needs to keep track of the starting frame for each PPP 
data packet. The starting frame of a PPP packet can be 
determined by examining the PPP flag sequence. The 
marker bit is utilized only by the RLP sender. Before the 
transmission of a frame to the IS-95 physical layer, the 
marker bit has to be removed, even for the starting 
frame. 

[0023] When the RLP sender detects that a frame 
could not be transmitted successfully after all the 
required re-transmission attempts, the RLP reader not 
only discards that frame, but also all subsequent frames 
in the transmit buffer having the marker bit set to "0," 
until a frame having the marker bit set to "1 " is reached, 
which is the starting frame of a next PPP data packet. 
Data transmission can resume with the starting frame of 
the next PPP data packet. 

[0024] With reference now to Figure 4. there is illus- 
trated a high-level flow diagram of a method for discard- 
ing radio link protocol frames within a CDMA mobile 
telephone communication network, in accordance with 
a preferred embodiment of the present invention. Start- 
ing at block 60, the marker bit for each frame within a 
PPP data packet is accordingly set. as mentioned previ- 
ously, as shown in block 61 . The frames are then sent to 
a transmit buffer, as shown in block 62. After removing 
the marker bit on a frame, the RLP sender then trans- 
mits the frame to a receiver, as depicted in block 63. 
Next, a determination is made as to whether or not the 
data transmission is successfully completed, as illus- 
trated in block 64. If the data transmission is success- 
fully completed, another determination is made as to 
whether or not the end of the PPP data packet has been 
reached, as illustrated in block 65. If the end of the PPP 
data packet has not been reached, the process returns 
to block 63 for a next frame; otherwise, the process pro- 
ceeds to block 68 for a new PPP data packet. 
[0025] However, if the data transmission is not suc- 
cessfully completed, all subsequent frames having their 
marker bit set to "0" {i.e., remaining frames within the 
PPP data packet) within the transmit buffer are dis- 
carded, as shown in block 67. The RLP sender attempts 
to re-transmit a frame for at least three times before 
considering the transmission is unsuccessful. The 
transmission resumes with a frame having its marker bit 
set to "1" (i.e., a starting frame of a new PPP data 
packet), as depicted in block 68. The RLP sender iden- 
tifies and deletes from the transmit buffer all frames 
between the "lost" frame and the next frame with a 
marker bit set to "1" is found. This is the starting frame 
of next PPP data packet. 

[0026] A computer program is provided for imple- 
menting the method of discarding radio link protocol 
frames described herein. The computer program is 
formed using any suitable programming language and 
may be executed using any suitable information proces- 
sor, for example within the host computer 17 or any 
other suitable part of the communications network 10. 
For example, a computer program as claimed in claim 



15 is provided to control the mobile communications 
system described herein. 

[0027] As has been described, the present inven- 
tion provides a method and system for discarding radio 

5 link protocol frames within a CDMA mobile telephone 
communication network. It is important to note that the 
mechanisms of the present invention are capable of 
being distributed as a program product in a variety of 
forms, and that the present invention applies equally 

io regardless of the particular type of signal bearing media 
utilized to actually carry out the distribution. Examples 
of signal bearing media include, without limitation, 
recordable type media such as floppy disks or CD 
ROMs and transmission type media such as analog or 

75 digital communications links. 

[0028] While the invention has been particularly 
shown and described with reference to a preferred 
embodiment, it will be understood by those skilled in the 
art that various changes in form and detail may be made 

so therein without departing from the spirit and scope of 
the invention. 

Claims 

26 1. A method for limiting data packet transmission 
within a mobile telephone communication network, 
wherein said mobile telephone communication net- 
work includes a mobile telephone, a base station, a 
mobile switching center, and a network interworking 
30 function, wherein said radio link protocol frames are 
formed by dividing a point-to-point data packet, said 
method comprising the steps of: 

in response to an unsuccessful transmission of 
as one of said radio link protocol frames, perform- 

ing a predetermined number of re-transmission 
attempts; and 

after said predetermined number of re-trans- 
40 mission attempts are considered unsuccessful, 

discarding all of said radio link protocol frames 
subsequent to said unsuccessful transmitted 
radio link protocol frame within said point-to- 
point data packet. 

45 

2. The method according to Claim 1, wherein said 
method further includes the steps of: 

providing a marker bit for each of said radio link 
so protocol frames; and 

setting a marker bit of a first one of said radio 
link protocol frames to a first logical state and a 
remainder of said radio link protocol frames to 
55 a second logical state. 

3. The method according to Claim 2, wherein said dis- 
carding step further includes a step of discarding all 
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of said radio link protocol frames within said point- 
to-point data packet having said marker bit set to 
said second logical state after a predetermined 
number of unsuccessful re-transmission attempts. 

5 

. The method according to Claim 1 , wherein said dis- 
carding step is initiated from a sender. 

. The method according to Claim 1. wherein said 
method further includes a step of re-transmitting io 
said point-to-point data packet. 

A mobile telephone communication system capable 
of discarding frames for radio link layer, said mobile 
telephone communication network includeing a is 
base station, a mobile switching center, and a net- 
work Interworking Function, said mobile telephone 
communication network comprising: 

means for performing a predetermined number 20 
of re-transmission attempts, in response to an 
unsuccessful transmission of one of said radio 
link protocol frames; and 

means for discarding all of said radio link proto- 25 
col frames subsequent to said unsuccessful 
transmitted radio link protocol frame within said 
point-to-point data packet, after said predeter- 
mined number of re-transmission attempts are 
considered unsuccessful. 30 

The mobile telephone communication system 
according to Claim 6, wherein said system further 
includes: 

35 

means for providing a marker bit for each of 
said radio link protocol frames; and 

means for setting a marker bit of a first one of 
said radio link protocol frames to a first logical 40 
state and a remainder of said radio link protocol 
frames to a second logical state. 

The mobile telephone communication system 
according to Claim 7, wherein said discarding <s 
means further includes a means for discarding all of 
said radio link protocol frames within said point-to- 
point data packet having said marker bit set to said 
second logical state after a predetermined number 
of unsuccessful re-transmission attempts. so 

The mobile telephone communication system 
according to Claim 6. wherein said discarding 
means is located at a sender. 

55 

The mobile telephone communication system 
according to Claim 6. wherein said system further 
includes a means for re-transmitting said point-to- 



point data packet. 

11. A mobile telephone capable of limiting data packet 
transmission within a mobile telephone communi- 
cation network, said mobile telephone comprising: 

means for performing a predetermined number 
of re-transmission attempts, in response to an 
unsuccessful transmission of one of said radio 
link protocol frames: and 

means for discarding all of said radio link proto- 
col frames subsequent to said unsuccessful 
transmitted radio link protocol frame within said 
point-to-point data packet, after said predeter- 
mined number of re-transmission attempts are 
considered unsuccessful. 

12. The mobile telephone according to Claim 11. 
wherein said mobile phone further includes: 

means for providing a marker bit for each of 
said radio link protocol frames; and 

means for setting a marker bit of a first one of 
said radio link protocol frames to a first logical 
state and a remainder of said radio link protocol 
frames to a second logical state. 

13. The mobile telephone according to Claim 12, 
wherein said discarding means further includes a 
means for discarding all of said radio link protocol 
frames within said point-to-point data packet having 
said marker bit set to said second logical state after 
a predetermined number of unsuccessful re-trans- 
mission attempts. 

14. The mobile telephone according to Claim 11. 
wherein said system further includes a means for 
re-transmitting said point-to-point data packet. 

15. A computer program stored on a computer reada- 
ble medium and adapted to control a mobile tele- 
phone communication system said communication 
system being capable of discarding radio link proto- 
col frames for radio link layer and comprising a 
base station, a mobile switching center and a net- 
work interworking function, said computer program 
being arranged to control said communications sys- 
tem such that: 

(i) radio link protocol frames are formed by 
dividing a point-to-point data packet; 

(ii) a predetermined number of re-transmission 
attempts are performed, in response to an 
unsuccessful transmission of one of said radio 
link protocol frames; and 

(iii) all of said radio link protocol frames are dis- 
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carded subsequent to said unsuccessful trans- 
mitted radio link protocol frame with said point- 
to-point data packet, after said predetermined 
number of re-transmission attempts are con- 
sidered unsuccessful. s 
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link transmission. The marker bit of a first one of the 
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logical "0"). In response to an unsuccessful transmis- 
sion of one of the radio link protocol frames, all of the 
radio link protocol frames within the same point-to-point 
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